The dsRNA-binding protein DRB4 interacts with the Dicer-like protein DCL4 in vivo and functions in the trans-acting siRNA pathway.
Arabidopsis thaliana encodes four Dicer-like (DCL) proteins and five dsRNA-binding (DRB) proteins. We have previously demonstrated that DCL4 specifically interacts with DRB4 in vitro. Here we describe the interaction between DCL4 and DRB4 in vivo. The phenotype of a mutant with a defect in DCL4 (dcl4-2) was similar to that of a mutant with a defect in DRB4 (drb4-1): both mutant plants had elongated and downwardly curled rosette leaves and over-accumulated anthocyanin. In immunoprecipitation experiments with either anti-DCL4 or anti-DRB4 antibody and crude extracts of wild-type Arabidopsis plants, co-immunoprecipitation of DCL4 and DRB4 was detected, indicating that DCL4 interacts with DRB4 in vivo. This interaction was confirmed by immunoprecipitation experiments using extracts from dcl4-2, drb4-1, or transgenic plants expressing the hemagglutinin-tagged version of DCL4 or DRB4. The results of immunoprecipitation experiments also suggest that most DCL4 is associated with DRB4, but that some DRB4 is free or associated with other proteins. Reduced accumulation of the TAS1 and TAS3 trans-acting siRNA (ta-siRNA) and over accumulation of their target mRNAs (At5g18040 and auxin response factors ARF3 and ARF4) were detected in both drb4-1 and dcl4-2 mutants. These results indicate that DRB4, together with DCL4, functions in the ta-siRNA biogenesis.